Campylobacter bacteremia is an unusual presentation of a common infectious disease such as enteritis. We provide key teaching points about its presentation, risk factors, diagnosis and treatment.
Introduction
Campylobacter spp. comprises spiral, rod-shaped or curved gram-negative bacteria, which are commensals in the gastrointestinal tract of many wild and domesticated animals as well as all avian species fit for human consumption. Campylobacter is a zoonotic pathogen with global distribution and is the most common cause of bacterial foodborne diseases. The documented environmental reservoirs and sources of human infection are tap, bore, and pond water, and the recognized routes of transmission are consumption of undercooked or contaminated food, mainly chicken, or water; contact with infected animals; and person-toperson transmission (fecal-oral or via fomites). Several Campylobacter species have been implicated in human infection, with 95% of infections due to C. jejuni, C. coli, and C. fetus [1] .
Case report
A 39-year-old woman was referred to our clinic with the complaint of multiple episodes of watery diarrhea accompanied with fever, chills, myalgia, and abdominal bloating for 72 h. She had a history of portal hypertension due to cavernous degeneration of the portal vein, and she underwent a splenorenal shunt with splenectomy at the age of 13 years. On examination, the patient was found to be febrile (39.2 C); with tachycardia (118 bpm) and hypotension (88/55 mmHg), along with ascites and abdominal distension, and increased bowel sounds. Her blood test results revealed a hemoglobin level of 8.7 g/ dL and a white blood cell count of 8.1 Â10 3 cells/mL with 77% neutrophils and 10%
lymphocytes. The patient's liver enzyme levels and kidney function were within normal limits. Her bloodstream cultures were positive for multiple curved and spiral gram-negative bacilli after 16 h of incubation, and was finally identified as Campylobacter jejuni using MALDI-TOF MS (Fig. 1, arrows) . Biochemical tests indicated an oxidase, catalase and hippurate negative, and indoxyl acetatepositive bacterial species, corresponding to Campylobacter jejuni. Bacterial isolation from stool was not possible due to lack of appropriate media at our institute. She received imipenem 500 mg every 6 h for 14 days because ciprofloxacin, cefotaxime and cefepime resistance. She responded well to this treatment regimen. Although our patient was not receiving immunosuppression, her portal hypertension and asplenic condition could have led to C. jejuni bacteremia.
Discussion
Campylobacteriosis is the most frequently notified foodborne illness in Europe and the second most notified one in the United States [2] . In Latin America, C. jejuni and C. coli are the causative agents in up to 25% of cases of diarrhea, with asymptomatic carrier status being common [3] . Other emerging species capable of causing the disease in immunosuppressed patients are C. lari, C. upsaliensis, C. ureolyticus, and C. hyointestinalis [1] . A significant risk factor reported in the United States and Europe for campylobacteriosis is international travel [4] , appearing to be mainly associated with travel to Southeast and South Asia, Africa, and Latin America [5] .
Campylobacteriosis is usually characterized by a self-limiting enteric disease with an incubation period of 2-5 days, and on average, the symptoms last 7 days, similar to that of other enteric pathogens; diarrhea may be watery, is typically inflammatory, and may be associated with bleeding. Campylobacteriosis rarely causes bacteremia (in <1% cases of intestinal infections), with C. jejuni and C. coli found be the cause in most cases [1] . However, according to some studies, Campylobacter bacteremia is historically related to C. fetus and less frequently associated with enteritis; up to 93% of cases are related to well-recognized risk factors such as advanced age, chronic liver disease, human immunodeficiency virus infection, malignancy, and humoral immunodeficiency [6] , with a mortality rate of 4% -16%. In a French study, C. fetus was the causative pathogen in up to 53% of Campylobacter bacteremia cases, causing cellulitis (19%), endovascular infection (13%), and medical device-related infections (7%); additionally, this study found no identified causes of immunosuppression in up to 21% of the cases [7] . However, a later study in Spain found that C. jejuni was the most frequently isolated species (63%) in patients with underlying diseases and in abdominal and extraintestinal sources of community-acquired infections [8] . Conversely, a nationwide study of C. jejuni and C. coli bacteremia in Finland found that the disease occurred in young individuals of domestic origin and without any significant underlying disease [9] , suggesting an etiological variation and presence of different risk factors according to the geographic location. Meningitis, extraoral abscesses, myocarditis, hepatitis, and cholecystitis are the wellrecognized extraintestinal manifestations of the disease [1] . Interestingly, despite treatment, some bacteremia patients develop sequelae after infection, such as Guillain-Barre syndrome, reactive arthritis, and irritable bowel syndrome; furthermore, there is some evidence linking with other gastrointestinal disorders such as functional dyspepsia [10] .
Campylobacter infection is diagnosed through cultures, and the identification is confirmed using phenotypic methods that include dark-field microscopy to detect motility and morphology, Gram staining and biochemical methods to detect oxidase and catalase production, hydrolysis of sodium hippurate, hydrogen sulfide production on triple sugar iron agar in the presence of 1% cysteine hydrochloride, and detectable growth on brain heart infusion agar plates incubated at 25 C and 42 C [1] . Molecular methods are also useful for rapid diagnosis, using sequencing techniques or genus-or species-specific PCR amplification of the 16S rRNA gen, and multiplex PCR analysis [11] . Many cases of C. jejuni gastroenteritis are self-limiting and do not require antibacterial treatment, but bacteremia-associated cases are generally treated with antimicrobials. Antibacterial susceptibility is determined using the Kirby-Bauer disk diffusion method or Etest, with increasing C. jejuni resistance to tetracycline, ampicillin, macrolides and quinolones; this is at least partially related to veterinary use of quinolones [12, 13] . Additionally, bactericidal activity of cefotaxime is lower than that of amoxicillin or imipenem, and treatment failures with third-generation cephalosporins have been reported [14] .
Macrolides are the preferred choice of therapy, and ciprofloxacin has been recommended for the treatment of human infections caused by macrolide-resistant Campylobacter species [1] . Inappropriate or delayed appropriate antimicrobial treatment does not seem to be associated with an increased mortality [8, 9] . A mortality rate of 15% is associated with C. fetus bacteremia cases, which is most likely due to an immunosuppressed population [7] . Measures to prevent Campylobacter zoonotic infections include vaccinating poultry animals, improving hygiene practices throughout the poultry production chain processes, controlling the slaughtering procedures, and educating the public [1] .
In summary, campylobacteriosis is an established cause of enteritis, and secondary bacteremia is unusual. However, bacteremia may manifest due to underlying diseases and/or risk factors; thus, it should be considered in patients presenting with enteritis and an underlying disease, especially if spiral rod-shaped gramnegative bacilli are detected in the bloodstream.
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